RESULTS:
One hundred ninety-five subjects responded. Residents from each post-graduate year in the first 6 years were well represented. No relationship was found between burnout and age, gender, race, relationship status, or PGY level. Residents who reported that they do not feel like they matched into the right program would not recommend their program to medical students, and do not feel involved in program decisions had a significantly higher incidence of burnout; P = 0.014, 0.001, and 0.013, respectively. There was a significant association between burnout and increasing hours worked in the week prior (P = 0.031; odds ratio [OR], 1.03). Residents who reported feeling that they were taking too much call had significantly higher incidence of burnout, as opposed to residents who felt they took an appropriate amount of call or too little call (P < 0.001). Residents were more likely to be professionally fulfilled if they would recommend their program to medical students (P = 0.02), felt involved in program decisions (P = 0.008), and felt like they had matched into the right program (P = 0.001). There was a significant increase in emotional exhaustion with increasing average weekly work hours (P = 0.002; OR, 1.04) and calls taken the month prior (p = 0.03; OR, 1.11). There was a significant increase in interpersonal disengagement with increasing average weekly work hours (P = 0.002; OR, 1.05) and calls taken the month prior (P = 0.03; OR, 1.12). A significant association exists between burnout and a major medical error that could have resulted in patient harm (P = 0.014). A significant association between burnout and laboratory errors (P = 0.035) with a trending association between burnout and medication errors (P = 0.078) was also observed.
CONCLUSION:
This study represents the first and largest direct examination of burnout, self-reported medical errors, and program suitability in US Plastic & Reconstructive residents using a validated scale and suggests that burnout and some medical errors may be related to program-specific, modifiable factors. Additionally, we propose a novel screening instrument for burnout among plastic surgery residents (SMOkE/R questionnaire) based on the data, and outline future studies in this 3-part series to help optimize training within our specialty, facilitate curriculum development, and develop resources for residents burdened with burnout.
PURPOSE:
Prolonged tourniquet ischemia leads to progressive muscle, nerve, and vascular injury. Currently, the only way to prevent injury to these tissues is by minimizing tourniquet time. Tissue ischemia leads to calpain activation and Wallerian-like degeneration. Calpain is expressed in the vascular wall and is implicated in several vascular inflammatory and degenerative disorders. Leupeptin inhibits the expression of calpain. We hypothesized that by inhibiting the expression of calpain with Leupeptin, we could diminish muscle, nerve, and vascular injury after prolonged tourniquet ischemia. We undertook a study to assess the role of Leupeptin in a rat model of prolonged hind limb ischemia.
METHODS:
Ten male Sprague-Dawley rats weighing 300-400 g were subjected to 2-hours of blood flow occlusion in the left hind limb by application of a neonatal blood pressure cuff set to 300 mm Hg. 1 Half of the rats were then randomly selected to receive twice weekly intramuscular injections of Leupeptin at 12 mg/kg in saline starting right after tourniquet release, whereas the other half received injections of saline alone. Blood flow occlusion was confirmed by the loss of a pulse detectible by a pulse oximeter and cyanotic discoloration of the limb. All animals were monitored for gait quality using the sciatic functional index. 2 Two weeks after the tourniquet applications, the animals were sacrificed. The sciatic nerves, gastrocnemius muscles, and saphenous veins and arteries were harvested from the left and right hind limbs, fixed in 10% formalin and imaged following Masson's trichrome staining.
RESULTS:
The histologic images of the gastrocnemius muscle fascicle cross-sectional areas from both the hind limbs for the 2 groups-leupeptin and control-were imaged using a Nikon Eclipse E800 at 10× magnification and analyzed using an imaging software-ImageJ. The difference between the muscle cross-sectional areas of the left hind limbs (ischemic limbs) between these groups was found to be significant (leupeptin group: 774.57 µm 2 versus 472.70 µm 2 for the control; P = 0.043). These 2 values were significantly lower as compared to their respective right muscle fascicle areas (where no tourniquet was applied; 1,725.30 µm 2 and 1,548.22 µm 2 for the leupeptin and control groups, respectively). However, the differences in the sciatic functional index scores between these 2 groups were not found to be different (P = 0.785).
CONCLUSIONS:
The application of Leupeptin post-hind limb ischemia led to greater preservation of hind limb muscles. We postulate that by inhibiting calpain, Leupeptin inhibits the pathways that trigger cell death leading to greater tissue preservation. Studies focusing on the gross and histologic changes in the arteries, veins, and nerves between these groups are currently being performed. Radiotherapy is an important curative and preventative oncologic treatment but causes significant collateral damage to healthy soft tissue in the radiation field. The longterm outcome of radiotherapy is pathologic tissue fibrosis, which distorts tissue esthetic appearance, impairs function, and can profoundly effect patient quality of life. Fat grafting is gaining popularity as a technique able to restore and regenerate irradiated tissue. Grafted fat, however, is often poorly retained in the damaged and hypovascular recipient site. We have previously shown that preconditioning the irradiated tissue with subcutaneous injections of deferoxamine (DFO) can improve perfusion and subsequent fat graft retention. Repeated subcutaneous injections, however, may be painful and further irritate the recipient site. In this study, we therefore explored whether DFO preconditioning using a transdermal drug delivery system (TDDS) could reverse radiation-induced soft tissue damage and enhance subsequent fat graft survival.
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METHODS:
Female CD-1 nude mice underwent external beam irradiation of the scalp with 30 Gy fractionated in 5 Gy doses every 2 days for a total of 12 days. After a 5-week recovery period, mice either received a DFO-TDDS or a control carrier TDDS, which was replaced changed every other day for a 2-week period. Laser Doppler analysis was recorded before irradiation, following irradiation, and 24 hours following each TDDS treatment. Human lipoaspirate was then injected into the subcutaneous plane of the scalp (200 μl/graft), and fat graft retention was monitored radiographically every 2 weeks for 8 weeks total, at which point the skin and transplanted fat were harvested for mechanical strength testing and histologic analysis. Blood samples were obtained from mice receiving the DFO-TDDS after 24 hours to assess systemic levels of DFO by mass spectrometry.
RESULTS:
The DFO-TDDS application resulted in significantly increased perfusion at the recipient site, as indicated by both laser Doppler analysis and CD31 immunofluorescent staining. The mice receiving DFO treated also had reduced skin stiffness, and significantly greater fat retention compared to the mice receiving the control carrier TDDS. Intravenous systemic levels of DFO were below a quantifiable level at 24 hours after DFO-TDDS placement.
CONCLUSIONS:
Transdermal DFO delivery offers an effective and noninvasive mechanism to improve perfusion and reduce stiffness of irradiated tissue. These findings are also associated with improved fat graft retention at irradiated, DFOpreconditioned recipient sites making this approach promising in the reconstruction of postoncologic irradiated soft tissue defects.
